GABAergic miniature spontaneous activity is increased in the CA1 hippocampal region of dystrophic mdx mice.
Duchenne muscular dystrophy (DMD), a genetic disease due to dystrophin gene mutation and characterised by skeletal muscle failure, is associated with non-progressive cognitive deficits. In human and mouse brain, full-length dystrophin is localised postsynaptically in neocortical, hippocampal and cerebellar neurons. Evidence obtained in the CNS of dystrophic mice (mdx) suggested alterations of the GABAergic system. However, a direct functional evaluation of GABAergic synaptic transmission in mdx mice has not been conducted in the hippocampus, which is involved in cognitive processes and is rich in full-length dystrophin. Here, we investigated evoked and miniature inhibitory postsynaptic currents (IPSCs) in CA1 pyramidal neurons of mdx mice with patch clamp recording techniques. Results showed an increased frequency of miniature spontaneous IPSCs in mdx mice compared with controls, whereas evoked IPSCs did not show significant variations. Paired-pulse facilitation (PPF) analysis showed lack of facilitation at short intervals in mdx mice compared with that in wild-type mice. Analysis of density of synapses that innervate CA1 pyramidal cell bodies did not indicate significant differences between mdx mice and controls. Therefore, we suggest that increased miniature spontaneous IPSC frequency is due to altered pre-synaptic release probability. The present findings are discussed in the light of the accrued evidence for alterations of inhibitory synaptic transmission in the brain of dystrophic mice.